Engineering the ligninolytic enzyme consortium.
The ligninolytic enzyme consortium is one of the most-efficient oxidative systems found in nature, playing a pivotal role during wood decay and coal formation. Typically formed by high redox-potential oxidoreductases, this array of enzymes can be used within the emerging lignocellulose biorefineries in processes that range from the production of bioenergy to that of biomaterials. To ensure that these versatile enzymes meet industry standards and needs, they have been subjected to directed evolution and hybrid approaches that surpass the limits imposed by nature. This Opinion article analyzes recent achievements in this field, including the incipient groundbreaking research into the evolution of resurrected enzymes, and the engineering of ligninolytic secretomes to create consolidated bioprocessing microbes with synthetic biology applications.